: animal behaviour foraging Grant's gazelle group size nematode vigilance Social, ecological and environmental factors all influence how much time animals allocate to different behaviours. Here, we investigated whether parasites affect behavioural time allocation in a free-ranging ungulate that must apportion time to multiple competing activities crucial for maintenance, survival and reproduction. We examined how experimental removal of gastrointestinal and pulmonary nematodes influenced the relative amounts of time that female Grant's gazelle, Nanger granti, allocated to core behaviours including foraging, vigilance, moving and resting. The anthelmintic treatment reduced female parasite load for~120 days, and during this period, females relieved of their parasitic nematodes adjusted their daily time budgets. At the group level, parasite removal resulted in an increase in foraging time and a decrease in vigilance. This effect was also apparent at the individual level, where treated females allocated more time to foraging at the expense of vigilance. In addition to treatment, group size was a significant predictor of the relative time spent foraging versus vigilant, where females in larger groups allocated more time to foraging at the expense of vigilance. Our results suggest that parasites may induce changes in host behaviour that are of similar magnitude to some of the most commonly studied social drivers of behavioural time allocation.
Social, ecological and environmental factors all influence how much time animals allocate to different behaviours. Here, we investigated whether parasites affect behavioural time allocation in a free-ranging ungulate that must apportion time to multiple competing activities crucial for maintenance, survival and reproduction. We examined how experimental removal of gastrointestinal and pulmonary nematodes influenced the relative amounts of time that female Grant's gazelle, Nanger granti, allocated to core behaviours including foraging, vigilance, moving and resting. The anthelmintic treatment reduced female parasite load for~120 days, and during this period, females relieved of their parasitic nematodes adjusted their daily time budgets. At the group level, parasite removal resulted in an increase in foraging time and a decrease in vigilance. This effect was also apparent at the individual level, where treated females allocated more time to foraging at the expense of vigilance. In addition to treatment, group size was a significant predictor of the relative time spent foraging versus vigilant, where females in larger groups allocated more time to foraging at the expense of vigilance. Our results suggest that parasites may induce changes in host behaviour that are of similar magnitude to some of the most commonly studied social drivers of behavioural time allocation. © 2015 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
The amount of time animals can allocate to essential daily activities is limited. Time allocated to one behaviour takes time away from mutually exclusive behaviours that are equally important for survival and reproduction (Dunbar, Korstjens, & Lehmann, 2009; Rauter & Moore, 2004; Sibbald & Hooper, 2004; Stearns, 1992) . In most cases, animals' time budgets revolve around resource acquisition; however, time and energy must also be invested in antipredator and reproductive behaviours, and in some cases in forming social relationships (Dunbar et al., 2009) . Animals therefore face constraints on how much time they can devote to competing activities and must frequently substitute one behaviour for another. How individuals optimize these time allocation decisions often depends on their physiological status and ecological requirements (Bachman, 1993; Edwards, Best, Blomberg, & Goldizen, 2013; Illius, Duncan, Richard, & Mesochina, 2002) .
A variety of intrinsic and extrinsic factors determine the relative amounts of time that individuals allocate to different behaviours. For instance, during lactation, female Mountain goats, Oreamnos americanus, allocate more time to foraging at the expense of time spent resting to meet their increased energetic demands (Hamel & Cote, 2008) . Other life history and social traits such as age (G elin, Wilson, Coulson, & Festa-Bianchet, 2013; Ruckstuhl, FestaBianchet, & Jorgenson, 2003) , sex (Key & Ross, 1999; Prates & Bicca-Marques, 2008 ) and group size (Creel, Schuette, & Christianson, 2014; Lashley et al., 2014; Michelena, & Deneubourg, 2011 ) also affect time allocation to competing behaviours. For example, both group size and adult sex ratio influence time allocation to major activities in alpine ibex, Capra ibex (Tettamanti & Viblanc, 2014). More generally, group size is recognized as being a major determinant of how much time animals invest in foraging and vigilance (Creel et al., 2014; Fuller, Bearhop, Metcalfe, & Piersma, 2013; Halupka & Osi nska-Dzienniak, 2013) . When group sizes are large, individuals often invest more time foraging and less time being vigilant, but the strength of this effect depends on other factors such as predator abundance (e.g. Cresswell, 1994 ), group composition (e.g. Tettamanti & Viblanc, 2014 ) and individual status (e.g. Powolny, Bretagnolle, Aguilar, & Eraud, 2014 . Abiotic factors also play a role. When food is abundant, individuals often increase time invested in resource acquisition and decrease time spent on vigilance (Ruckstuhl et al., 2003) and other activities such as social behaviour (Alberts et al., 2005) . In 
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